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Has Long-term Survival Improved for the Elderly
with Acute Myocardial Infarction?
Computer-based Interpretation of Intracardiac
Electrograms: Identifying Rhythm Mechanisms
from Ventricular Extrastimulus Tests
COMPUTER APPLICATIONS
a mean age of 72 ± 14 years. The clinically estimated duration of atrial fibril-
lation was known in 57% of patients and ranged from 1 to 913 days.
Results: Cardioversion, either pharmacological or DC electrical was at-
tempted in 115 (63%) of patients. Of the remainder, 17 spontaneously con-
verted to sinus rhythm, 3 were found to have a left atrial clot on trans-
esophagbal echocardiography prior to planned cardioversion and 4 died be-
fore cardioversion could be considered. The attending physician chose rate
control alone in 44 patients. The age of patients who had cardioversion at-
tempted was significantly younger (70.0 ± 14.2 years) as compared with the
group in which cardioversion was not attempted (75.5 ± 12.8 years; p =
0.011. However, in the group who were successfully cardioverted pharmaco-
logically (n = 34), the mean age was older (74.8 ± 15.2 years), as compared
with those who failed pharmacological cardioversion (67.4 ± 13.2 years; p =
0.01). There was no age difference between those who responded to elec-
trical cardioversion.ln patients less than seventy years, the average duration
of atrial fibrillation was 46 ± 75 days, while in those over seventy it was 45
± 131 days (p = NS).
Conclusion: Aged patients with atrial fibrillation are less likely to have car-
dioversion attempted, yet pharmacologic cardioversion is more likely to be
successful. These data suggest the presence of an inappropriate reluctance
to attempt cardioversion in the elderly.
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To determine the extent to which new therapies were applied and whether
they were associated with improved survival in elderly myocardial infarction
patients, we retrospectively reviewed all records of patients from one county
treated in a coronary care unit for acute myocardial infarction. All patients
were 70 years or older during 1976-78 (n = 57),1987-1989 (n = 195), 1991
(n = 88). Rates at which the medical technologies were applied, survival rates
adjusted for comorbidity, and disease severity were compared for patients
aged 70-79 and 2:80. The use of newtherapies (reperfusion therapy, heparin,
aspirin, nitrates, and beta blockers) increased over time. likewise, the acute
survival significantly improved over the three period; survival to discharge
was 74%, 77%, and 92% for patients aged 70-79; 45%, 74%, and 81 % for
patients 2:80 (P < 0.02 for time period, P < 0.0001 for age). The improvement
in acute survival was sustained during long-term follow-up for patients aged
70-79. However, the improvement was not sustained for patients aged 2:80.
We conclude that, contrary to patients in their 70s, octogenarians have expe-
rienced short-term but not long-term benefit in survival from the application
of new therapies to treat acute myocardial infarction.
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Introduction: A computer-based system for analyzing complex cardiac
rhythms is being developed in our laboratory. The system analyzes rhythms
by adapting and simulating one or more semi-quantitative electrophysiologic
models based on a sequence of events (P waves, QRS complexes, His bun-
dle potential, etc.) on an event-by-event basis. The electrophysiologic model
developed for the system can represent anatomies consisting of up to 4 ac-
cessory pathways, up to 3 AV nodal slow pathways, and 1 Mahaim pathway.
We hypothesized that this system can (1) generate the correct electrophysi-
ologic model(s) based on the observed events, (2) correctly differentiate be-
tween AV Nodal Reentrant Tachycardia (AVNRT), AV Reentrant Tachycardia
(AVRT), and Atrial Tachycardia (ATACHj based on intracardiac electrogram
data obtained during ventricular extrastimulus pacing protocols, and (3) gen-
erate ladder diagrams describing the identified rhythm mechanisms.
Methods: Typical cases were identified for each of the desired rhythms
(AVNRT, AVRT, and ATACH). Using software written in our lab, the cases were
annotated to extract wave timing and morphology from the body-surface
electrocardiogram and wave timing of the high right atrial, His bundle, and
right ventricular intracardiac electrograms. Due to the anatomic complexity
underlying reentrant tachyarrhythmias, we developed novel algorithms for
enumerating the complete set of conduction paths through complex elec-
trophysiologic models. We also developed the logic necessary for reasoning
with multiple model paths and simultaneous activation of anatomically dis-
tinct model regions. The system was developed in C on a UNIX workstation
and runs on UNIX workstations or IBM PC-compatible computers.
Coronary Calcium Predicts Myocardial Infarction
in Asymptomatic SUbjects After Two Years of
Follow-up
Should Age be a Consideration in Mode Selection
in Permanent Pacing? A Survival Analysis
Axis State Correlation WIO VS. WI ABS Theta (") TRANS Icm)
SA rest y = 0.92x + 0.19: r = 097* 5.9 ± 5.1% 62 ± 3.7
DaB y = 0.B8x + 0.24; r = 0.95* 6.2 ± 5.2% 6.9 ± 3.8
LA rest y = 0.76x + 0.47: r = 0.87*+ 12.4 ± 8.4% 0.94 ± 0.33
DaB y = 0.89x + 0.17; r = 0.90* 8.2 ± 6.3% 094 ± 0.33
Age Pacing Probability of Survival 1%) Log Rank
mode (n) 1 yr 3yr 5yr p
",80 Dual (51) 96 82 64 0.0014
Single (166) 81 61 44
<80 Dual (155) 88 78 67 0.3556
Single (259) 90 77 59
*p < 0.0001, +p < 005 VS. SA at rest
Although rotational and translational LV motion is significant, the impact of
these motions on one-dimensional measurements of deformation are small
in humans with normal LV function, particularly when performed in the SA
orientation.
When the interaction between pacing mode and age was included in the
multivariate proportional hazard model, there was a clear trend of interac-
tion (X2 = 3.46, P = 0.06). These findings suggest that beneficial effects of
dual chamber pacing on long-term survival may be greater in older patients.
Selection of dual chamber pacing should be considered in the elderly.
Coronary calcium (CC) has been shown to be associated with increased
prevalence of coronary heart disease events inclUding angina and revascu-
larization in high risk adults. However, conclusive evidence of an association
with myocardial infarction (MI) and coronary heart disease death (CHDD) has
been lacking. We screened 1461 high risk asymptomatic subjects using dig-
ital fluoroscopy between Nov. 1990 and April 1992 and found that 59% had
CC. Standard risk factors were determined and no subject had prior MI or
angina pectoris at screening, After 27 ± 10 months, follow-up had been com-
pleted in 99.6% of subjects. Fifteen subjects had suffered CHDD and 28 had
suffered MI. CHDD was four times as frequent in those with than in those
without CC (p = 0.07). MI occurred in 23 subjects with and in 5 without CC
(p = 0.02), Multivariable analysis showed that CC contributed independently
to the probability of MI. CC does predict MI and may predict CHDD in high
risk asymptomatic adults,
Robert Detrano, Weiyi Tang, Nathan Wong, Gail Puentes, William French,
Kenneth Narahara, Terence Doherty, Bruce Brundage. SaintJohns Cardiovascular
Research Center, Torrance, CA
Win K. Shen, Sharon A. Neubauer, Raul E. Espinosa, Stephen C. Hammill, Kent
R. Bailey, David L. Hayes. Rochester, MN
Although it has been suggested that functional benefits from dual-chamber
pacing may be greater in the elderly than in the younger patient population
partially due to age-related decrease in cardiac compliance, the relative im-
pact on long-term survival with respect to mode of pacing and age has not
been established. To assess interactions between age and pacing mode, we
analyzed survival outcome of 631 patients 2:70 yrs of age paced between
1980 to 1985. There were 260 women and 371 men. Mean age was 78 ± 6
yrs (range 70 to 98 yrs), and mean follow-up was 5.2 ± 3.2 yrs. Forward step-
wise Cox regression analysis identified several independent risk factors for
increased mortality, including: age, CHF, MI, diabetes, renal failure, and can-
cer. Dual-chamber pacing was also an independent predictor for improved
survival (X2 = 11.4, P ::: 0.0001). Survival was further analyzed, stratified by
both age and pacing mode as shown below:
1901-321
The prevalence of atrial fibrillation increases markedly with age. Older age
(>70 yearsl has been considered by some as a contraindication forcardiover-
sion. We prospectively identified 183 patients with a diagnosis of atrial fib-
rillation who were admitted to the Beth Israel Hospital between June 1990
and January 1994, The study group ranged from 29 to 96 years in age, with
1901-331
Is Avoidance of Cardioversion in the Elderly
Warranted?
Noel G. Boyle, Joseph P. Kannam, Stephen K. Chan, Warren J. Manning. HaNard
Thorndike l.i1boratory, Beth Israel Hospital, Boston, MA
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Results: In all cases, the system (1) generated the correct set of electro-
physiologic models, (2) eliminated or supported the appropriate models (i.e.
rhythm mechanisms) based on the ventricular extrastimulus, and (3) gener-
ated ladder diagrams describing the rhythm mechanisms.
Conclusions: This is the first report of a computer-based system capable
of deriving differential diagnoses with supporting ladder diagrams from in-
tracardiac electrogram recordings. This demonstrates the potential for auto-
matic analysis of complex rhythms by computer-assisted analysis of intrac-
ardiac electrograms. This system may be useful in the clinical electrophysi-
ology laboratory by assisting physicians with the enormous amount of data
generated during the typical electrophysiology study.
Katerina Hnatkova, John A. Camm, Marek Malik. Department of Cardiological
Sciences, St. George's Hospital Medical School, London. England
Simple spectral analysis of signal averaged electrocardiograms (SAECG) has
been the subject of numerous studies. However, the approaches reported
so far appear inferior to the gold-standard time-domain analysis of SAECG.
At the same time, the limitations of the time-domain analysis are well known
and suggest that a more complex spectral analysis of SAECG will be of clin-
ical importance. One of the possibilities for a more complex spectral anal-
ysis of SAECG is the so called Wavelet Analysis (WA) which is a time-scale
technique suitable for the detection of small transient signals even if they
are hidden in large waves. It is obtained by expanding the signal on a set
of functions resulting from translation (time) and dilatation (scale) of a so-
called "analysing wavelet". WA provides a bidimensional representation of
the signal in function of time and scale.
In order to apply WA to SAECG, a special software package written in
Borland Pascal has been developed. The WA of the signal sit) is computed
according to the formula Sg(a,b) = J.:t:(l/.)a)g(t)slt)dt. where parameter a
corresponds to the dilatation and parameter b to the time shift. The package
uses the Morlet wavelet g(t) = exp(iwt) exp(-tZ/2l for w = 5.3. Empirically.
54 scales were chosen. defined by the scale parameter a = 40 x 2- 10 , with
m ranging from 0.95 to 3.6 with an increment of 0.05. The middle frequen-
cies of the corresponding wavelets range from 250 to 40 Hz. The package
processes SAECG files in the standard ART format. To synthesise the in-
formation contained within all three wavelet transforms, a wavelet vector
magnitude is obtained from the wavelets of three averaged X, y. Z leads and
computed as WM = IWX2 + wyZ + WZZ)%
The package has been employed in several studies which showed that (a)
WA of SAECG is highly reproducible and (b) selected parameters of WA are
superior to the time-domain analysis of SAECG when used for identification
of survivors of acute myocardial infarction who are at high risk of sudden
death andlor ventricular tachycardia. This comparison of WA and time do-
main analysis of SAECG used receiver operator and positive predictive char-
acteristics which showed highly significant differences.
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Gender-related Differences in Smooth Muscle
Cell Proliferation in Response to Estradiol and
Dihydrotestosterone
Testosterone-induced Coronary Conductance
and Resistance Vessel Relaxation In Vivo:
Potential Mechanisms of Action
Tony M. Chou, Krishnankutty Sudhir, Thomas M. Amidon, Peter Collins, Paul
G. Yack, Kanu Chatterjee. University of California, San FranCISco, CA
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CORONARY/VASCULAR PHYSIOLOGY - BASIC AND
CLINICAL
Although testostone causes relaxation of the coronary vascular bed. its
mechanisms of action has not been defined. We examined the effect of in-
tracoronary testosterone (1 0-6 to 10-5M) on epicardial and resistance coro-
nary arteries in vivo in 10 dogs (5 male, 5 female). Changes in coronary av-
erage peak velocity (APV) were assessed using a 0.014" Doppler guidewire
(Cardiometrics). and epicardial cross-sectional area (CSA) was measured us-
ing a 4.3F, 30 MHz ultrasound imaging catheter (CVIS). After establishing
a baseline response, the contribution of nitric oxide (NO), prostaglandins
and ATP-sensitive K+ channels was assessed. Testosterone induced a signif-
icant increase in both CSA and APV at the 10-6 and 10-5M concentrations
(CSA: 12.6 ± 5.0 and 13.7 ± 8.8%, APV: 53.5 ± 21.9% and 37.8 ± 12.2%
at 10-6 and 10-5M respectively (p < 0.01 in all cases)). Pre-treatment with
WNitro-L-arginine methylester (L-NAME, 100 JLM intracoronary) to block NO
synthesis decreased testosterone-induced increase in CSA (13.4 vs. 8.0%,
P = 0.06) and APV (89.4% vs. 39.8%, p = 0.06). Pre-treatment with gliben-
clamide (10-5M) to assess role of ATP-sensitive K+ channels did not atten-
uate testosterone-induced dilation in epicardial arteries though it did in the
microcirculation (74.8 vs. 32.8%, p = 0.03). Pre-treatment with indomethacin
(5 mg/kg IV) did not alter changes.
Conclusion: We conclude that acute testosterone-induced conductance
coronary vasorelaxation is mediated in part by endothelium-derived NO. In
contrast, ATP-sensitive K+ channels appear to modulate testosterone effects
on resistance arteries. The prostanoid system is not involved in either con-
ductance or resistance coronary vascular relaxation.
Thomas J. Moraghan, James P Grenert, Christopher M. Johnson, Virginia
M. Miller, Lorraine A. Fitzpatrick. Mayo Clinic and Mayo Foundation, Rochester, MN
gether, side-by-side. or separately, 17) Quantify the volume of any extracted
region, and (8) Perform measurements directly on 3D images (which was
not possible before). These capabilities allowed us to better delineate and
quantify pathology of various types in the clinical studies and aided in the
study of myocardial perfusion in experimental stUdies. Thus the newly de-
veloped image processing algorithms increase the clinical potential of 3-D
echocardiography.
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Computer Implementation of Wavelet
Decomposition of Signal Averaged
Electrocardiograms
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[901-381 New Image Processing, Segmentation, Extraction
and Display Algorithms Allow Easier and More
Versatile Dynamic Volume-rendered
Three-dimensional Echocardiographic
Examination: Application in Experimental and
Clinical Studies
Lissa Sugeng, Alain Delabays, Oi-Ling Cao, Giuseppma Magn!, Michael Krauss,
Natesa Pandian. Tufts-New England Medical Center, Boston, Massachusetts
The segmentation and display algorithms available for our previous 3-D echo
(3DE) studies were limited, and cutting planes had to be used for display-
ing specific regions (objects) within the heart. In this study, we explored the
potential of newer 3D segmentation, extraction and display algorithms in
performing volume-rendered 3DE in 10 dog studies and in 30 clinical stud-
ies. Sequential 2D image data for 3DE were collected using tomographic
linear slicing, fan-like scanning or rotational imaging modalities with the use
of computer-controlled motors, gated to ECG and respiration. The 3DE data
matrix obtained from 2DE images of cardiac cycles acquired at 1 mm or 1-
2 degrees lover 180 degree span) underwent further processing. Besides
developing dynamic 3DE image projections as done in the past, the use of
new filtering techniques (low pass, Sigma, anisotropic diffusion). and the
new segmentation and extraction software (special contouring, morphing,
and Boolean process) enabled us to perform the following: (1) We were able
to extract any desired region or part of the heart (original data set), and dis-
play it in a dynamic 3D mode, (2) Color-encode the regions of pathology, (3)
Change opacification grade of structures such as myocardium (from solid
to transparent), (4) Visualize in 3D myocardial regions of selective contrast
enhancement following contrast administration, (5) View chambers alone as
cavity casts if desired. (6) Display one or more extracted labels (regions) to-
The cardioprotective effect of estradiol IE2) is strongly supported by the
reduced incidence of coronary artery disease (CAD) observed in pre-
menopausal females versus age-matched males and in postmenopausal fe-
males on estrogen therapy. The favorable effect of estrogen on lipid profiles
does not fully account for the observed cardiac benefits in females versus
males. We have previously demonstrated that physiologic concentrations of
Ez inhibit female pig coronary vascular smooth muscle cells (VSMC) in vitro;
this may partially account for estrogen's favorable cardiac effects. We deter-
mined the effect of sex steroids Idihydrotestosterone IDHT) and EzJ and ta-
moxifen Ian anti-estrogen) on proliferation of coronary VSMC obtained from
male pigs. VSMC were cultured in phenol red-free Media 199 with 10% fetal
calf serum. Cells obtained from mature adult male pigs were growth arrested
in serum-free media for 24 hours, and treated with effectors in 2% charcoal-
stripped serum at concentrations ranging from 10-11 to 10-7 M for 24 hours.
Cell proliferation was assessed by tritiated thymidine incorporation corrected
for protein content. No significant effect on proliferation was observed in Ez
or tamoxifen-treated cells versus vehicle controls. Proliferation was signifi-
cantly increased in cells treated with DHT at 10-11 M. In conclusion, Ez did
not inhibit proliferation of coronary VSMC obtained from intact male animals,
in contrast to the inhibition observed previously in VSMC obtained from in-
tact female pigs. This gender-related differential response in vitro to Ez may
partially explain the reduction in CAD in estrogen-replete women compared
to men. Tamoxifen had no effect on VSMC proliferation. The increased pro-
liferation of VSMC in response to dihydrotestosterone may playa role in the
pathogenesis of CAD in males.
